ABSTRACT. Globular cluster systems are valuable tools for understanding the early history of galaxy formation and, in the past two decades, there has been considerable effort devoted to studies of globular clusters in external galaxies. There are now more than 60 galaxies for which we know such cluster system properties as total population, radial distribution, luminosity distribution and color (metallicity?) distribution. While most cluster systems appear to have similar characteristics from galaxy to galaxy, the color distributions obtained so far are less uniform. Many are broader and much less strongly peaked than the galactic cluster system color/metallicity distribution; some systems contain extremely blue clusters and many contain clusters which are much redder than the reddest galactic globular clusters and presumably, more metal rich. However, these results are based primarily on broad-band photometry and spectroscopic data are sorely needed. Spectral line indices will lead to improved metallicity estimates for these globular clusters, but the interpretation is hampered by several effects including range in age and calibration of the indices for metallicities greater than the most metal-rich galactic globular clusters. If these problems can be surmounted, there is much to learn about the heavy element enrichment history in galaxies.
to my roots on many levels, both personal and professional. Planning my presentation reminded me that, in a very real sense, my interest in spectroscopy as a powerful and beautiful astronomical tool began here with my M.A. thesis on equivalent widths in the spectra of galaxies. My doctoral research also reinforced my interest in things spectroscopic, this time of stars in open clusters. Now my major research interest is the properties of extragalactic globular cluster systems (GCS's), which have been studied with increasing intensity over the past two decades. We have learned that GCS's in other galaxies are remarkably similar to our own, particularly in their luminosity function and spatial distribution, suggesting that globular cluster formation is a "normal" early part of galaxy formation. The globular cluster luminosity function is ~ Gaussian with a peak luminosity near M v = -7.4 and the spatial distribution is centrally concentrated, following a projected ~ r 1/4 pattern. We also know that the specific frequency (S N = the number of globular clusters per unit halo luminosity) depends somewhat on galaxy type and environment. (See Harris 1991 , 1993 for further details.) As we all have told our students, galactic globular clusters have provided important clues to the evolution of the Milky Way. The essential similarity of other GCSs suggests that they hold important information about the early formation and evolution of all galaxies' GCS metallicities.
THE CURRENT PICTURE
The chemical composition of the stars in globular clusters (metallicity) is not nearly as well understood for several reasons; most photometric studies have been done in only one bandpass and most galaxies are too distant to permit large S/N spectroscopic observation of their globular clusters. Even at this early stage, however, current data are already providing hints that the heavy element enrichment history of galaxies is complex. The mean GCS metallicity appears to be -0.5 dex lower than the halo light of the parent galaxy independent of galaxy type (Brodie & Huchra 1991 , Harris 1991 , suggesting that the globular clusters are always more metal-poor than the stellar halo. But it appears that the mean colors (metallicities) and color distributions are different from one galaxy to another -in marked contrast to the other properties already described. This is illustrated in Fig. 1 in which I have plotted the cluster metallicities derived from C-^ colors for six gE galaxies (adapted from Lee & Geisler 1993 (Μ 87) , Gisler et al. 1996 (NGC 4472) , Bridges et al. 1991 (NGC 1399 , Seeker et al. 1995 (NGC 3311) , Zepf et al. 1995 (NGC 3923) and G. Harris et al. 1992 (NGC 5128) . Three of the galaxies in the sample are dominant cD's with high specific frequency and one is a member of a loose group with a typical low SN. The mean metallicities and metallicity distributions follow no particular pattern and all of the GCS's have substantial numbers of clusters whose colors imply [Fe/H] > 0.5 with some possibly even more metal-rich than the Sun. These distributions are in marked contrast to those of the galactic and Μ 31 GCS's as seen in Fig. 2 (taken from Reed et al. 1994) ; their metallicity distributions are strongly correlated, with only a few clusters more metal-rich than [Fe/H] ~ -0.5. The observed differences in metallicity distribution functions and their possible multimodality, especially for elliptical GCSs, have led some to conclude that globular clusters may have formed in more than one discrete epoch as the result of galaxy mergers (cf. Ashman and Zepf 1992 , Zepf and Ashman 1993 , Zepf et al. 1995 and Lee and Geisler 1993 .
Undoubtedly the color/metallicity data are giving us tantalizing clues, but it is important to recognize that they rest on uncertain ground. Anyone who has tried to use broad-band photometry to infer stellar abundances knows the limitations of this approach. The situation for globular cluster photometry is made more difficult because (a) the integrated light is a composite of > 10 5 stars (b) the clusters do not all have the same age and (c) the observed colors are reddened by varying amounts. Moreover, the probable existence of old star clusters with near solar metallicities or even above solar provides us with a major calibration problem because there are virtually no galactic globular clusters with [Fe/H] > ~ -0.5 and none at all with both low reddening and high [Fe/H], We can attempt to predict the relation between color indices and [Fe/H] for globular clusters as did, for instance, Aaronson et al. (1978) but we are in trouble when it comes to redder colors consistent with [Fe/H] > 0.5, again because we have no reliable local calibrators at such high metallicity. G. Harris et al. (1992) found [Fe/H] values from C-T, colors for the reddest NGC 5128 globular clusters which were not as metal-rich as those derived by Frogel (1984) and this conclusion was supported by spectroscopic data obtained for a small sample of clusters by Jablonka et al. (1992) ; the primary difference between these results was the [Fe/H] metallicity vs. color calibration used in each case. But, even with a reliable calibration at higher metallicity, broad-band photometry alone cannot resolve the degeneracy between cluster age, metallicity and reddening. A combination of high signal-to-noise spectra and stellar population models is needed to carry us further. Huchra et al. (1991) found [Fe/H] to a precision of -15% for -150 < -2.5 -2 -1.5 -1 -0.5 >0 [Fe/H]C_T (   Fig. 2 . GCS metallicity distributions for the Galaxy, Μ 31 and NGC 5128; adapted from Reed et al. 1994 . globular clusters in Μ 31 based on six line indices (Brodie & Huchra 1990) using spectra with a resolution of 5 -6 Ä in the range 3800 -6500 Ä. In addition they determined spectroscopic metallicities for small numbers of clusters in Μ 33, Μ 81, Μ 87 and the Fornax dwarf elliptical (Brodie & Huchra 1991) , but at a slightly lower spectral resolution of ~ 8 Ä. Other spectroscopic indices have been derived for more clusters in Μ 87 as well as Μ 49 (Mould et al. 1990 (Mould et al. , 1991 but all of these studies suffered from major limitations in data quality and model constraints.
One attempt to address these problems was made by Gregg (1994) who derived 47 spectral indices at ~ 5 Ä resolution for 13 galactic globular clusters. He then correlated his data with abundance, age and other known cluster properties and concluded that cluster metallicity was by far the dominant factor characterizing the spectral differences; age was a distant, but important, second. Recent spectral synthesis models and observational studies by collaborators (cf. Worthey 1994, 1996; Worthey et al. 1992 Worthey et al. , 1994 have shown more clearly how the effects of element abundances and age translate into variations in spectral indices. With such guidelines and the improved S/N possible with modern spectrograph/CCD combinations, we can now attack the problem with a better chance of sorting out the relative importance of age, Fe, Mg, Ca etc. For example, the Balmer line strengths are age sensitive and, when compared with the lines produced by Fe and other elements, can be used to discriminate between genuinely young (< 5 χ 10 5 yr) and metal-poor clusters. Fe 4668 and Fe 5015 correlate well with overall metallicity and abundance ratios such as [Ca/Fe], [Na/Fe] and [Mg/Fe] can be used to determine whether the light element enhancement seen in many gE galaxies is also present in their globular clusters.
GCS METALLICITIES -A START
NGC 5128 is an obvious galaxy in which to begin this disentangling and also improve the color-metallicity calibration. It is the nearest gE (~3.5 Mpc) and its globular cluster system appears to be normal for an Ε galaxy in a loose group (cf. H. Harris et al. 1988 , W. Harris 1991 in spite of the prominent dust lane which is likely due to the recent ( < 10 9 yr ago) accretion of a small disk galaxy (Ebneter & Balick 1983) . CT, and BV colors for the more than 80 spectroscopically confirmed clusters G. Harris et al. 1992) indicate that these clusters cover as broad a range in metallicity as do the GCs in other large ellipticals (cf. Fig. 1 ). The brightest NGC 5128 clusters at V < 19 are certainly observable at a S/N of 50 -100 and spectral resolution of ~4 -5 Ä using 4 m telescopes and current spectrographs. They therefore provide an excellent testing ground in which to explore the age and abundance properties of GCSs in elliptical galaxies. On the days when I am feeling most optimistic I imagine the time when adaptive optics or HST imaging will make it possible for us to obtain color-magnitude diagrams for some of the most easily resolved clusters. Then we may have sufficient information to believe that we have begun to understand the heavy element enrichment processes in the halos of elliptical galaxies.
